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(54) STARTING CONTROL DEVICE FOR ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a starting control device 
of engine capable of further improving a starting property of the 
engine by ensuring a current fed to respective devices by 
exclusively driving a device unnecessary for being always 
simultaneously driven at the time of starting the engine. 
SOLUTION: An exclusive control part 21 controls an 
energization to each system such that at least one of a pump 
system including a fuel pump 10, an injection system including an ^ 
injector 20 and an ignition system including an ignition unit 16 is 
timely divided or is exclusively driven regarding at least one of 
another system. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the starting control unit of the engine characterized by some aforementioned fuel systems 
[ at least ] and an ignition system not driving simultaneously the predetermined period after the starting 
operation start of an engine in the starting control unit of the engine which contains at least the ignition 
system which supplies an ignition energy in the fuel system and ignition plug which supply fuel into the 
cylinder of an engine. 

[Claim 2] The aforementioned fuel system is the starting control unit of the engine according to claim 1 
characterized by the aforementioned ignition system and a fuel pump driving exclusively including the 
fuel pump which supplies fuel to the injector and the aforementioned injector which inject fuel into a 
cylinder. 

[Claim 3] The aforementioned fuel system is the starting control unit of the engine according to claim 1 
characterized by the aforementioned injector and a fuel pump driving exclusively including the fuel pump 
which supplies fuel to the injector and the aforementioned injector which inject fuel into a cylinder. 
[Claim 4] The starting control unit of the engine characterized by some aforementioned fuel systems [ at 
least ] having stopped to the timing to which it is a predetermined period after the starting operation 
start of an engine, and an ignition energy is supplied to the aforementioned ignition plug in the starting 
control unit of the engine which contains at least the ignition system which supplies an ignition energy in 
the fuel system and ignition plug which supply fuel into the cylinder of an engine. 

[Claim 5] The aforementioned fuel system is the starting control unit of the engine according to claim 4 
characterized by either [ at least ] the injector or the fuel pump having stopped to the aforementioned 
ignition plug to the timing to which an ignition energy is supplied including the fuel pump which supplies 
fuel to the injector and the aforementioned injector which inject fuel into a cylinder. 
[Claim 6] The ignition coil by which an ignition plug is connected to the aforementioned secondary coil 
including the primary coil and secondary coil by which inductive coupling of the aforementioned ignition 
system was carried out mutually, Start the energization to the aforementioned primary coil from this side 
of ignition timing, and the ignition unit intercepted synchronizing with ignition timing is included. The 
starting control unit of the engine according to claim 5 characterized by ignition timing stopping either 
[ at least ] the aforementioned injector or a fuel pump from the energization start to the aforementioned 
primary coil. 

[Claim 7] The ignition coil by which an ignition plug is connected to the aforementioned secondary coil 
including the primary coil and secondary coil by which inductive coupling of the aforementioned ignition 
system was carried out mutually, Start the energization to the aforementioned primary coil from this side 
of ignition timing, and the ignition unit intercepted synchronizing with ignition timing is included. The 
starting control unit of the engine according to claim 5 characterized by ignition timing stopping either 
[ at least ] the aforementioned injector or a fuel pump from the predetermined timing after the 
energization start to the aforementioned primary coil. 



[Translation done.] 

http://www4.ipdl jpo.go.jp/cgi-bin/tran.web^cgLejje?u=http%3A%2F%2Fwww6.ipdljpo.gojp%2F' 2003/03/28 



1/4 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the starting control unit of the 
engine equipped with the injector, and relates to the starting control unit of the engine with which good 
startability is obtained also in the state where the electric discharge capacity of a battery is declining 
especially. 
[0002] 

[Description of the Prior Art] It is necessary to supply sufficient power especially for an ignition coil at 
the time of starting of an engine. For this reason, while the electric discharge capacity of a battery was 
declining, even if it was going to start the engine, energizing for the load of the big headlight of power 
consumption etc., there was a problem that the startability of an engine fell without supplying sufficient 
power for an ignition coil. 

[0003] In order to solve such a trouble, in JP,4-1 32877.A, the utility model registration No. 2518904 
official report, or JP,2-1 8786,11, the starting control unit of the engine which separated lamp loads, such 
as a headlight, from the power supply line temporarily is proposed at the time of engine starting. 
[0004] 

[Problem(s) to be Solved by the Invention] If lamp loads, such as a headlight, are separated from a power 
supply line at the time of engine starting, the power which can be supplied to an ignition coil will increase 
from a battery. Therefore, the startability of an engine is improvable if compared with the former. 
However, for the vehicles in recent years with which the fuel injection equipment was equipped instead 
of the carburetor, and the electric load increased further, the electric power supply was still inadequate. 
[0005] the purpose of this invention offers the starting control unit of the engine which secures the 
power supplied to each equipment and can improve the startability of an engine further by solving the 
technical problem of the above-mentioned conventional technology, and driving exclusively equipment 
without the need of not necessarily driving simultaneously at the time of engine starting — it is 
especially 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the starting control 
unit of the engine which contains at least the ignition system which supplies an ignition energy in the fuel 
system and ignition plug which supply fuel into the cylinder of an engine, this invention is a 
predetermined period after the starting operation start of an engine, and is characterized by for some 
aforementioned fuel systems [ at least ] to have stopped to the timing to which an ignition energy is 
supplied to an ignition plug. 

[0007] A fuel system and an ignition system stop an ignition system, while it is not necessary to drive 
simultaneously especially the predetermined period after the starting operation start of an engine for 
example, and the fuel system is operating, and after that, even if it stops a fuel system and operates an 
ignition system, they can explode the fuel injected at the time of the operation of a fuel system by the 
following ignition timing. And if it is made to drive exclusively, since time sharing or the power 
consumption in arbitrary timing can be reduced for each system in this way, sufficient power for an 
ignition system can be supplied. 
[0008] 
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[Embodiments of the Invention] Hereafter, with reference to a drawing, this invention is explained in 
detail. Drawing 1 is the block diagram having shown the composition of the principal part of the engine 
starting control unit which applied this invention. 

[0009] The fuel accumulated in the fuel tank 1 1 is attracted by the fuel pump 10, and is supplied to an 
injector 20 via the fuel pipe 12. A fuel pump 10 is driven with the pump driving gear 17, and drives an 
injector 20 with the injection driving gear 18. The output voltage of a battery 29 is supplied to the 
ignition unit 16 and a direct-current load through a main switch 28. The ignition unit 16 controls the 
electric supply and its interception to an ignition coil 19, and supplies an ignition energy to an ignition 
plug 30. 

[0010] primary-coil 19a by which direct current voltage is impressed to the aforementioned ignition coil 
19, and secondary-coil 19b which generates the high voltage according to the current change by 
primary-coil 19a — containing — the ignition unit 16 — ignition timing — synchronizing — a current 
change steep to primary-coil 19a — being generated — last ** 

[001 1] The alternating voltage which the charge coil 25 of AC generator 24 generates is supplied to a 
regulator 27. The pulser coil 23 outputs one pulser signal to the aforementioned ignition unit 16 for every 
one revolution of an engine. The direct current voltage outputted from a regulator 27 is supplied to a DC 
load through a main switch 28 while it is supplied to a battery 29. 

[0012] The exclusive control section 21 restricts operation of each driving gears 17 and 18 and the 
ignition unit 16 so that it may not drive simultaneously with at least one side of the injection system by 
which the ignition system containing the aforementioned ignition unit 16, an ignition coil 19, and an 
ignition plug 30 contains the pump system and the aforementioned injector 20 containing the 
aforementioned fuel pump 10 but may drive on time sharing or an exclusion target. 
[0013] In addition, it means forbidding the state in this operation gestalt of driving it being "exclusive" 
simultaneous [ two controlled systems ], and does not forbid to the state which is not driven 
simultaneous [ two controlled systems ]. 

[0014] Subsequently, operation of this operation gestalt is explained with reference to drawin g 2 and 3. 
Drawing 2 is the flow chart which showed operation of the aforementioned exclusive control section 21, 
for example, whenever cranking of the engine is carried out, it is performed. 

[0015] At Step SI, exclusive control judging processing in which it judges whether exclusive control is 
performed is performed. Drawing 3 is the flow chart which showed operation of this exclusive control 
judging processing. 

[0016] If a main switch 28 is supplied in drawin g 3 , at Step S1 1, it is the terminal voltage VBAT of a 
battery 29. It is detected and is the predetermined reference voltage Vref. It is compared. At this 
operation gestalt, it is the aforementioned reference voltage Vref. It is set as 8V and is battery voltage 
VBAT at the time of an engine failure. If it is not less than [ 8V ], it is enough, and the electric discharge 
capacity of a battery will be judged as exclusive control being unnecessary, and will progress to Step 
S12. 

[0017] "0" is set to the engine failure counter Ces at Step S12. This engine failure counter Ces 
represents the number of times which has not put an engine into operation, in spite of having kicked the 
kick pedal and having tried engine starting. Kick-starting mode is reset at Step S13. 
[0018] On the other hand, it sets to the aforementioned step S1 1, and is battery voltage VBAT. 
Reference voltage Vref If judged with the following, the electric discharge capacity of a battery 29 is 
inadequate, and it will be judged with exclusive control being required, and will progress to Step S14. At 
Step S14, it is distinguished, and since it is not set at first whether the kick detection flag Fkick 
mentioned later is set, it progresses to Step S15. 

[0019] At Step S15, it is distinguished whether an engine speed Ne is larger than 800rpm. Here, if engine 
starting is performed by the kick of a kick pedal, an engine speed Ne will be momentarily set to 800 or 
more rpm, and will always serve as 400 - 500rpm in engine starting by the starter motor. Therefore, if an 
engine speed Ne is not larger than 800rpm, it judges with engine starting by the starter motor, and since 
exclusive control is unnecessary, it progresses to the aforementioned step S12. Contrary to this, if an 
engine speed Ne is larger than 800rpm, it will judge with engine starting by kick, and will progress to Step 
S16. The aforementioned kick detection flag Fkick is set at Step S16. 

[0020] At Step S17, after a crank position is decided, it is distinguished whether the crankshaft rotated 
10 times or more further. Here, in one kick-starting operation, a crankshaft rotates only 5 to 7 times. 
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Therefore, it judges with what changed from kick starting to starter starting when the crankshaft was 
rotating 10 times or more, and progresses to the aforementioned step S12, and if it is less than ten 
revolutions, it will still judge with kick starting and will progress to Step S18. At Step S18, the increment 
of the aforementioned engine failure counter Ces is carried out only for "1." The aforementioned kick- 
starting mode is set at Step S19. 

[0021] It returns to drawing 2 and exclusive control is performed at Step S2 based on the judgment 
result by the above-mentioned judgment processing. Drawing 4 is the flow chart which showed operation 
of this exclusive control. 

[0022] At Step S21 of drawing 4 , if the aforementioned kick-starting mode is referred to and kick- 
starting mode is not set, in Step S22, the exclusive control section 21 permits the drive of a fuel pump 
10 to the pump driving gear 17. Therefore, a fuel pump 10 drives continuously like the conventional 
technology after this. 

[0023] At Step S23, the exclusive control section 21 permits a drive and ignition operation of an injector 
20 to the injection driving gear 18 and the ignition unit 16, respectively. Therefore, an injector 20 and the 
ignition unit 16 drive to predetermined timing like the conventional technology after this. 
[0024] On the other hand, in the aforementioned step S21, if judged with kick-starting mode being set, at 
Step S24, the remainder which divided the value of the aforementioned engine failure counter Ces by 
"5" will be substituted for Variable N. At Step S25, it is judged whether the aforementioned variable N is 
"0", and if it is except "0", in Step S26, the exclusive control section 21 will permit control of a fuel 
pump 10 to the pump driving gear 17. If Variable N is "0", in Step S27, the exclusive control section 21 
will permit operation to the injection driving gear 18 and the ignition unit 16. 

[0025] As described above, in case an engine is put into operation by kick according to this operation 
gestalt, only a fuel pump 10 drives [ the number of times of a kick ] 4 times, an injector 20 and the 
ignition unit 16 drive by the 5th time, and the exclusive control which makes this five kick 1 cycle in it or 
later is repeated. 

[0026] In the above-mentioned exclusive control, although a fuel pump 10 does not drive at the time of 
the 5th kick, the pressure is accumulated by the fuel pump 10 which answered four kicks till then and 
operated at the fuel pipe 12 or the accumulator which is not illustrated, and the pressure in the fuel pipe 
12 is fully rising. Therefore, even if it has stopped the fuel pump 10, sufficient fuel can be injected and 
exploded in a cylinder only by making an injector 20 and the ignition unit 16 drive in Step S27. 
[0027] According to this operation gestalt since an ignition system drives exclusively with other electric 
loads, the electric load of the battery at the time of driving an ignition system is mitigated, sufficient 
quantity of power can be supplied to an ignition system, and the startability of an engine improves. 
[0028] Drawing 5 is the timing chart which showed operation of the 2nd operation gestalt of this 
invention, and is the timing chart which showed the fuel pump 10 of the injector 20 of an injection 
system, and a pump system, and the operation timing of the ignition coil 19 of an ignition system on the 
basis of the rotation position of a crankshaft. 

[0029] The period deltatl which supplies electric power from the ignition unit 16 to an ignition coil 19 
intercepts the energization to an injector 20 and a fuel pump 10, and is interrupting the operation for this 
operation gestalt. 

[0030] Thus, according to this operation gestalt, to the energization timing to an ignition system, the 
energization to a fuel pump 10 and an injector 20 is intercepted. Therefore, more energy can be supplied 
now from a battery 29 to an ignition system, and the startability of an engine improves to it. 
[0031] Drawing 6 is the timing chart which showed operation of the 3rd operation gestalt of this 
invention, and is the timing chart which showed the fuel pump 10 of the injector 20 of an injection 
system, and a pump system, and the operation timing of the ignition coil 19 of an ignition system on the 
basis of the rotation position of a crankshaft. 

[0032] At the above-mentioned 2nd operation gestalt, it is the "ON" period deltatl of an ignition coil 19. 
In accordance with the "off" period of a fuel pump 10, both drive period was exclusive. On the other 
hand, a fuel pump 10 is still ON, and it is made for a fuel pump 10 to maintain an OFF state with this 
operation gestalt in the timing to which an ignition coil 19 changes from OFF to ON until it changes 
immediately after it at OFF and an ignition coil 19 changes from ON to OFF after that. 
[0033] Thus, with this operation gestalt, the "ON" period of an ignition coil 19 is not in agreement with 
the "off" period of a fuel pump 10. However, since current value is in a gradual increase state 
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immediately after electric supply starting to an ignition coil 19 and it does not need a high current, even 
if a fuel pump 10 is an ON state, required sufficient power is securable. And since the fuel pump 10 has 
stopped, an ignition coil 19 can be made to produce a big current change to the "off-" timing of an 
ignition coil 1 9 to be needed. 
[0034] 

[Effect of the Invention] According to this invention, the following effects are attained. 

(1) In case an engine is put into operation by kick, a fuel system and an ignition system do not drive 
simultaneously. Therefore, since the electric load of the battery at the time of operating an ignition 
system is reduced, sufficient energy can be supplied now to an ignition system, and the startability of an 
engine improves. 

(2) To the energization timing to an ignition system, since the energization to a fuel pump was 
intercepted, the electric load of the battery at the time of operating an ignition system is reduced. 
Therefore, since the electric load of the battery at the time of operating an ignition system is reduced, 
sufficient energy can be supplied now to an ignition system, and the startability of an engine improves. 
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Japan Patent Office is not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the principal part of the engine starting control unit which applied 
this invention. 

[Draw ing 2] It is the flow chart which showed operation of the 1st operation gestalt of this invention. 
[Drawing 3] It is the flow chart which showed operation of exclusive control judging processing. 
[D rawi ng 4] It is the flow chart which showed operation of exclusive control. 

[Draw ing 5] It is the timing chart which showed operation of the 2nd operation gestalt of this invention. 
[ Drawing 6] It is the timing chart which showed operation of the 2nd operation gestalt of this invention. 
[Description of Notations] 

10 [ — A fuel pipe, 16 / — An ignition unit, 19 / — An ignition coil, 20 / — An injector, 21 / — The 
exclusive control section, 23 / — A pulser coil, 24 / — An AC generator, 25 / — A charge coil, 27 / — 
A regulator, 28 / — A main switch, 29 / — Battery ] — A fuel pump, 11 — A fuel tank, 12 
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DRAWINGS 



[Drawing 1] 
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WWrai^^ntXf^'S 1 2-MttTo 
[0017]Xf77*Sl 2ttt, i^^^^C 
estc "0" tf-te v b2tlZ> 0 CCDx>X h#^>£Ces 

+9 ^-<y;u^^ 9^^nrx>^>^sti^^^ 
H29 h$ft£„ 

[00 18] — mjiB^T^^S 1 lS£tel>T, 
7-';HjEV&\T *«i£H!IVr e f *?i3S<b*iJ5£$n«5i. 

9 «r y 2 9 ©SWBffi*3W^+^r* oti«$iji^ 
i^i^K^nrxT 1 ' 9^'s i 4-Mtip 0 xf^'si 

4r«, t^T^^^^^^a^^^Fkick^^y h£ft 

#8 0 0 r pmJ:0 fc**C^S*»*««J5J$tiS 0 CC 
T\ x>^>teSi^^9^^^(D^9^5ci:*9tfton 
Tt>fttf, x>^>I5iEaNe^lgtffflWK:8 0 0 r pm 

SIH00-500 rpmi^S o L/cA^t, x>>> 
>lHl««Ne#8 0 0 r pm<fc0^<Wn« 4 X 

*^S3&<DrmriE^ 9 7*S 1 2 ^ii& 0 C ft <b ttiE 
CC, x>^>MNe^8 0 0 r p m<fc 9 fc*#fcMa 
Wf, +9 ^tC<fcSx>i?>^ib<b^UTX7 : *9ys 1 
6^M^o Xf^'S16m iftfB+9 ^^D^^^ 
Fkiclo&Hz 9 V £ft£ 0 

[oo20]^f';7*siTm *7>*<aa#f»e 

^}4«5-7IiIL^IteU3fetrio Ltcfr^X. Z^yi? 

^^^c^o#^o/ctcD<b^urHufBxf'9^s i 
2^ji*. i 0HK*«r*n«, Kit^-y^ 
ii^itxT-^'s i 8-siifr 0 xf7^si8r 

HufBx>X h#^>£Ces#i "1" tc1if<(^#Vjt 
>^n^ e ^r7 7*S19tU MIB* 9 
K^s*b9 h^ft^o 

[0 0 2 1 ] S2CCM0, Xf";7'S2m ±IBU/c 
ft£„ H4«, ctoPfaWftfliBcDftrt^L^^n--^ 



5 

[0022] MA<OXf- y y'S 2 1 "Ctt, mfiB* v 

i#tf>-7IB»«ffii 7K»or«tt#>:/i ooggft 

[ 0 0 2 3 ] Xr v y' S 2 3 ttt. 8EAftMmiS2 1 A* 

ti-efW >s?* ^ £ 2 0<offittteJ:^^A:»f^^i^Bj'r 
UW^t, Cttttf*fcU >^*££2 Ofccfctf'S 
h 16^ ffi*B3R<fcl5I«K:§f3E©^^5>^ 

M^UW2 l##>:/IBBi*Mei 7CC»OT*R*4^ 
isy'i o<Dmm*W*l?Z>. ^&N# "0" -c*titf, 
^7-^S27(c^t, PfBaWSUflPSIte 1 MHRi 
Ml 8teJ:of*Jc^9 h l eficWL/rftffi**^ 

r««*4#>7"i oco^fgfij^n, 5igia-c^>^* 

^^2 0^^^^ h 1 6**|g»3ft, *ft«f* 

[0026] ±ieo/cgf fib wwwrtt, sue©*** 
0, ^4^v^'i 2*sc^i07^O3fei*r**Au-^ 
jh^t/c^ti)or xf^7 , s27^^ir>/> 

[0027] #»wb«c gjatkuxr&tfiib 

[0 0 2 8 )i5(t *«^©»2 3life^«©ttf^«:^ 



(4) ^20 02-2 1 624 

6 

[002 9] *mtfcBf&rC&. ,&*:ix > h 1 6 
*3-f;H 9^1TWIA tit*, ^>^*^£2 

[0 0 3 0] t 5 te, *|«fe»ffltc jfcfc* 
2 9 ^ h r # £ J: -5 ^ x x > *✓ > <d te ft 14# ft 

io ±r&„ 

[003 1 )16^ *^Hj(D»3HjSS»S8©ftff*7^ 
^^^^20, ^>^^X^A©«S*4^>^1 0*j<fc 

[0 0 3 2] ±SBLfc*2SS*»«rW:. -OU 1 

9 cd M ^>" JBRBA ti #«4*>?*1 OCD SB 

rat— »u iMHiir^wt^o/^ cmc 

urt>-c*0, «SI4^>^i o«, ^om^c^y^c 

[0 0 3 3] C<DJ: 5 «C, 2|sj|**lllTtt^a Jl/ 1 
9© MIHjWIM#>:/1 0 <z> "*y" m®t — 

30 *#£WS-r&c£#-cfc£. fir, *«i*3WiMli 

[0 0 3 4] 

so imBvuwcmi] 
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«KI 2002-21624 
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< V BAT< V ref (8V > ^ 



S1 1 



IN " 
< ^ Ne>800 rpm 



S14 



S15 
-S16 



< ^ ^7>»tttMta»g)ianagtt< 1 oa? > 



S18- 



S1 7 



S1 2 

_L_ 



c 















I ) 




S13 



3 



U3 5] 



[H6] 




360 540 630 0 BO 180 270 360 
*7>*!H|t{4«i— 1 j 1 1 1 1 L| 



/TbT 



ten 




(51)Int.C). 7 

F 0 2 D 41/06 
41/32 
45/00 



F 0 2 M 37/08 



SIJMiB# 
3 3 0 

3 7 2 

3 7 4 



F I 

F 0 2 D 41/06 
41/32 
45/00 



F02M 37/08 



3 3 0 Z 
D 

3 72C 
3 7 2 D 
3 74 Z 
D 



(7) $^20 02 -2 1 624 

F 0 2 N 17/00 F 0 2 N 17/00 Z 

F 0 2 P 3/045 3 0 3 F 0 2 P 3/045 3 0 3 F 

9/00 3 0 2 9/00 3 0 2 A 

3 05 3 0 5 A 



F 3C019 AC01 BA05 CB04 CB17 DB06 

DB07 DB16 DC06 EA15 EA16 
GA05 GA07 GA10 
3G084 BA13 BA16 BA28 CA01 DA09 
EA07 EA11 EB02 EB03 EB04 
E805 EB24 EC01 FA03 FA33 
FA36 

3G092 BA10 BB10 CB04 CB05 0E05S 
EAOS EA17 EB04 EBOS EB09 
FA31 GA01 HE01Z HF02Z 

3G093 BA14 CA01 DAOl DA12 DB19 
DB23 EAOS EA12 FA03 FA11 
FA12 

3G301 KA01 KA26 LB07 mil NA07 
NA08 NB17 NC08 NE23 PE01Z 
PF16Z PG01Z 



